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Motivation & GoalMotivation & GoalMotivation & Goal

Motivation:
• Today’s L1 table for pure Jet/MET trigger is

good for mass scale above 300-400GeV. But
Higgs study and other physics studies need to
cover 100-200 GeV region, too, at 10E34.

Goal:
• Lower Jet/MET threshold!

• E.g. Jet > 30GeV, MET > 100GeV
• Strategy:

• Combine Jet/MET with other L1 objects.
• Sharpen the turn-on curve.
• Avoid problems associated with lower Et jets.
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A Wish ListA Wish ListA Wish List

Jets:
• Sliding 12x12 window seamlessly up tp eta 5.

• Trigger on forward tagging jet.

• Et scale correction on 12x12 jets.
• To fix calorimeter non linearity.

• (Et,eta) dependent.

• Simple test on jet shape.
• To remove fake jet due to pile-up

• look for core of jet, e.g. Et(max-tower)>10 GeV

• Simpe test on j-j, j-l correlation.
• Trigger on forward tagging jet.

• Eta-correlation, e.g. | Eta2- Eta1 | > 4.0

MET:
• Ex’=Ex+ ΣΣΣΣ( ∆∆∆∆(Et(jet)) ), Ey’=Ex+ Σ Σ Σ Σ ( ∆∆∆∆(Et(jet)) )

• to fix calorimeter non linearity
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Trigger on Forward Tagging Jets
@ 10E34

Trigger on Forward Tagging JetsTrigger on Forward Tagging Jets
@ 10E34@ 10E34

HE-HF boundary
Low Et jets (pile-up, energy scale)

jet-jet, jet-lepton correlation
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Today’s L1 Jet Trigger TableToday’s L1 Jet Trigger TableToday’s L1 Jet Trigger Table

Pure Jets trigger good for mass scale above 300-400GeV
but,

Higgs study (and others) need to cover 100-200GeV region, too.

=> lower jet Et threshold and combine with other objects at L1
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qqH(135)qqHqqH (135)(135)

Need to study both!

qqH (135GeV)
-> tau -> e/mu +X
-> tau -> jet + X’

Possible L1:
e(22) + 1 jet(90?)
e(22) + 3 jets (30)
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q
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WWH

and also to cover decay modes as many as possible!

>> Study done by S.Lehti(HIP),S.Ilyin(MSU), A.Nikitenko(HIP) <<
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Eta CoverageEtaEta CoverageCoverage

=> Need to cover both HE and HF region.

(A.Nikitenko)
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1 lepton + 3 jets1 lepton + 3 jets1 lepton + 3 jets

=> 3 jets (>30GeV)

=>Lepton (>15GeV)

(A.Nikitenko)
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Low Et Jets and Pile-upLow Et Jets and Pile-upLow Et Jets and Pile-up

Reco with pile-up

Reco w/o pile-up

Generated

Fake jets < 40GeV

(R<0.7)

(A.Krokhotine)
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Shape of JetsShape of JetsShape of Jets

=> Can L1 do
like this?

(A.Nikitenko)

Shape:

Flat = Fake Jets
(due to pile-up)

Core = Real Jets

Cut on max. HF
trigger tower Et.
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Energy ScaleEnergy ScaleEnergy Scale

Calculated by

<Et>~35GeV, Z->jj

<Et>~360GeV, Z’(1TeV)

preliminary!

=> (Et,eta) dependent correction on 12x12 jets



Discussion of L1 Trigger Change, 22-Mar-00, S.Kunori 12

Jet-Jet, Jet-Lepton
Correlation

Jet-Jet, Jet-LeptonJet-Jet, Jet-Lepton
CorrelationCorrelation

=> Can L1 do like this?
(A.Nikitenko)
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Summary (Jets)Summary (Jets)Summary (Jets)

Today’s L1 table - made for discovery!

• add jets+leptons, jets+met, etc. for more
detailed study of lower mass scale physics.

Jet Trigger
• 12x12 window is close to offline, cone R<0.6.

• Low Et trigger is troublesome.
• Can L1 do the following?

• Sliding 12x12 window seamlessly up to eta 5.
• Et scale correction on 12x12 jets, (Et,eta)-dependent .
• Simple test on jet shape.
• Simple test on j-j, j-l correlation.

• (Et,eta,phi) is available only four highest jets. Is it
enough to test ‘correlation’ in multi jet events?
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MET PerfomanceMETMET PerfomancePerfomance

Resolution
Rates
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Today’s L1 MET Trigger Table
@10E34

Today’s L1 MET Trigger TableToday’s L1 MET Trigger Table
@10E34@10E34

Efficient at 200 GeV (with 80 GeV threshold)

Good for high mass object
but

It will be nice, if we can sharpen the turn on curve
and then lower the threshold.

>> need to understand the offline MET resolution.
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MET in tH +MET inMET in tHtH++

(R.Kinnunen)
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tH+ : Selection & SignaltHtH++ : Selection & Signal: Selection & Signal

Assumed Trigger: 3 jets (Et>20GeV) plus tau-jet (Et>100GeV)



Discussion of L1 Trigger Change, 22-Mar-00, S.Kunori 18

Offline MET ResponseOffline MET ResponseOffline MET Response
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Pile-up and Tower ThresholdPile-up and Tower ThresholdPile-up and Tower Threshold

RMS
35 GeV 37 GeV

42 GeV 44 GeV

> .5 GeV > 1 GeV

> 2 GeV > 3 GeV

36 GeV

> 1GeV

With 17.3 min-bias events No min-bias

Tower = Ecal+Hcal

GeV

>> Not much pile-up effect with this resolution!
>> Resolution gets worse as threshold increase.
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Offline MET ResolutionOffline MET ResolutionOffline MET Resolution

QCD Jets with no neutrino/muon

Scalar Et
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Any way to improve this?

Ex = ΣΣΣΣ (Ex-tower)
Ey = ΣΣΣΣ (Ey-tower)

e.g.

Ex’=Ex+ ΣΣΣΣ ( ∆∆∆∆(Ex-jet))
Ey’=Ey+ ΣΣΣΣ ( ∆∆∆∆(Ey-jet))

If this works in offline,
can we do this at L1?

* 100% sqrt(ScalarET)

18 GeV for 17.3 min-bias

(no pile-up)

(Need study for offline, first!)
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Rates with Pile-upRates with Pile-upRates with Pile-up

Very preliminary

P.Hidas (cmsim+ORCA3)

Huge rate below
MET < 100 GeV
due to min-bias
at 10E34.
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(by S.Abdullin)

MET (GeV)
gen. cmsjet

eta res. all(*)
5 15.49 19.36 21.53
7 5.21 12.92 17.80
(all = res. & B-field & vtx smearing)

~ Equal contribution from
eta 5-7, resolution and B-field

(15GeV) (12GeV) (9-12GeV)
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Summary (MET)Summary (MET)Summary (MET)

Offline MET performance
• probably worse than 100%sqrt(ScalarEt)
• need to look for improvement.

• e.g. Ex’=Ex+ ΣΣΣΣ ( ∆∆∆∆(Ex-jet)), Ey’=Ey+ ΣΣΣΣ ( ∆∆∆∆(Ex-jet))

L1 MET Trigger
• Some questions!

• If offline finds a way to improve the MET resolution, can
L1 follow?

• How low MET can go?

• Rate will be sensitive to noise and pile-up. How to
control it?

• Better to combine MET with other L1 objects
for lower threshold with acceptable rates.


